Glucosone (D-arabino-hexos-2-ulose), a typical enediol prod uct formed both in the Maillard reaction and Tradiolysis of sugars, decreased survival of Chinese hamster lung V79 cells, which were in cubated under MEM for 4h. Inhibition of the decrease in cell servival by catalase and SOD suggests the role of active oxygen species, namely H2O2 and O2-, in the biological effects of glucosone. H2O2 was formed in the medium during oxidative degradation of glucosone. Inhibition of the formation of H2O2 by SOD indicates that the formation of H2O2 and the consequent decrease of the cell survival was enhanced by O2-. These results suggest that the mechanisms of the effects of glucosone on the mammalian cells in the absence of Cu2+ are different from those in the presence of Cu2+.
RESULTS
In the present study, we incubated the cells with glucosone under MEM in the absence of FBS. Under these conditions, a decrease in cell survival with incubation time was observed (Fig. 1) . In this experiment, incubation of the cells for 4h resulted in 7% cell survival. Since incubation of the cells in the absence of glucosone under MEM for 4h had no effects on cell survival, we fixed the incubation time at 4h in the following experiments. We next investigated dose effects of glucosone on cell survival. As shown in Fig. 2 , cell survival decreased dose-dependently. Although it was difficult to maintain a constant dose dependence of cell survival in each experiment, its value at 10mM of glucosone was always less than 20%. We next investigated the effects of catalase and SOD on the decrease of cell survival by adding them to the medium simultaneously with glucosone. It is evident that SOD and catalase inhibited the decrease in cell survival (Fig. 3) . No inhibitory effects of the inactivated enzymes at the same concentration indicate that the inhibition by the original enzymes was due to their enzymatic activities. These results suggest that the decrease in cell survival can be ascribed to active oxygen species, namly H2O2 and O2-, formed during oxidative degradation of glucosone.
We tried to quantify H2O2 formed in the medium containing 10mM of glucosone under the same conditions as those of colony formation assay. As shown in Fig. 4 , H2O2 was formed time and dose-dependently during incubation of 
DISCUSSION
In a previous study (9) , glucosone decreased the survival of V79 cells in cubated under HEPES buffered saline (HBS) for 30min only in the presence of Cu2+ among seven kinds of metal ions. Hence, Cu2+ in the medium seemed to be essential under those experimental conditions. Since the presence of Cu2+ in foods or mammalian cells is limited to certain specific situations (13) , it was necessary to investigate the effects of glucosone on mammalian cells in the absence of Cult In the present study, the cells were challenged with glucosone without addition of metal ions for longer incubation times than that in the previous study. Since incubation of the cells under HBS for more than 90min resulted in a decrease in cell survival (14) 
